Characteristics of the end-joining of DNA double-strand breaks by the ataxia-telangiectasia nuclear extract.
A double-strand break was introduced in plasmid pZErO-2 at a specific site within the ccdB gene that is lethal to Escherichia coli cells and treated with nuclear extracts from human cells. The efficiency of rejoining was monitored by Southern blot analysis and the fidelity of rejoining was measured by expressing the ccdB gene after bacterial transformation. The efficiency of rejoining in the nuclear extract from an ataxia-telangiectasia (A-T) cell line was comparable to that from a control cell line. However, the accuracy of rejoining was much lower for the A-T cell extract than for the control cell extract. All mutations were deletions, most of which contained short direct repeats at the breakpoint junctions. The deletion spectrum caused by the A-T nuclear extract was distinct from that of the control extract. These results indicate that the ccdB gene is useful for analysis of mis-rejoining and that A-T cells have certain deficiencies in end-joining of double-strand breaks in DNA.